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corresponding to a small change d\ in A. is large, since it follows from (89) by differentiation that
hdh- = §-dn -j- (S sin 0 -j- # cos 0X0',
i.e. if 0 be taken small,
h-d^ — § • dn                            .    .
d<y _ -------- --------.....(90)
Since, by (89), when 0 is small hK = (» - i)tf, (90) may be written
_P l—                            .71                      "I
;    •   .   •   (90')
Hence d<p' is large when d : a is large. It is to be observed that it is in reality a summation and not a difference which occurs in this equation, since in glass, and, for that matter, all transparent substances, n decreases as A. increases.
One difficulty of this arrangement arises from the fact that the maxima of different orders, which yet correspond to the same A., lie very close together. For, by (89), the following relation exists between the diffraction angle 0 -j- ^0" of order h -f- I and the wave-length A. :
A. = (8 sin 0 -{- a cos 0)<s?0", i.e. when 0 is small,
d(t>" = A : *.......(91)
Thus, for example, with flint-glass plates 5 mm. thick the two sodium lines Dl and D2 are separated ten times farther than are the two adjacent spectra of order h and h -f- i of one of the sodium lines. In consequence of this the source must consist of very narrow, i.e. homogeneous, lines, if the spectra of different order are not to overlap, i.e. if d<}>" > d(j>''. Thus, for example, Michelson constructed an instrument of twenty plates, each 18 mm. thick, with a = I mm., which requires a source the spectral line of which cannot be broader than ^ the distance between the two sodium lines.
In order to determine the resolving- power of the echelon itcould be used. Consider, for instance, two parallel slits, and let a
